Backgrounds/Aims: The aim of this study is to clarify the safety and feasibility of laparoscopic hepatectomy, through comparing the early and late periods of perioperative outcomes. 
INTRODUCTION
Laparoscopy has become an integral component of surgical procedures because it offers a shorter postoperative course, better cosmetics, and less pain than the conventional methods. 1, 2 The progressive growth in the popularity of laparoscopic surgery and the widespread acceptance of laparoscopic cholecystectomy has encouraged surgeons to apply laparoscopic methods to the management of number of hepatic tumors. 3 Unfortunately, application of laparoscopy to liver resection has been slowed due to technical difficulties. The difficulties include maintaining hemostasis at the transection plane, controlling hemorrhage, and exploring deeper regions of the liver. 3 Despite these initial obstacles, Gagner and Rheault 4 reported first two cases of non-anatomical laparoscopic liver resection in 1992. The first laparoscopic anatomical resection (left lateral segmentectomy) was performed by Azagra et al.
in 1996. 5 Over the past 15 years, liver resections were introduced to clinical practice based on case series. It demonstrated the usual benefits of minimally invasive procedures, without loss of efficacy of the operations. However, the feasibility of laparoscopic liver surgery was better acknowledged following a prospective study by Cherqui et al. 6 Recently, with improvements of surgical technology, devices and further accumulated experiences, even major hepatectomy has been attempted by laparoscopic method.
The aim of this study is to clarify the safety and feasibility of laparoscopic liver resection, via a comparison between the early and late period perioperative outcomes. 
METHODS

Patients
Surgical techniques
All procedures were performed under the general anesthesia with endotracheal tube insertion, after obtaining in- 
RESULTS
Patient characteristics
The laparoscopic liver resections of the early and late period groups were 49 patients and 89 patients, respectively. The sex and preoperative laboratory findings were similar in both periods. The older age (p=0.09) and co-morbid disease (p=0.06) were more common in the late period than that of the early period without statistically difference ( (Table 2 ). Tumor size, number and locations were similar in both periods.
Types of laparoscopic liver resection
The operation type was categorized into minor resection (wedge resection, segmentectomy, sectionectomy) and major resection (right and left hemihepatectomy. In the early and late periods, the percentage of wedge resection was 27% and 33% (p=0.27); segmentectomy was 10% and 20% (p=0.09), sectionectomy was 29% and 25% (p=0.50); left hemihepatectomy was 12% and 9% (p= 0.82); right hemihepatectomy was 22% and 13% (p=0.74);
and the percentage of major liver resection was 34% and 22% (p=0.99), respectively. There was no significant difference in the operation type between both groups (Table   3 ).
Perioperative outcomes
The overall mean operation time was 308 minutes Table   5 ). The mean intraoperative blood loss was 171 ml (range: 50-1,200) in the early and 44 ml (range: 0-400) in the late (p=0.005). In the late period, the mean operation time and intraoperative blood loss were significantly less than the early period ( Table 3 ). The postoperative hospital stay was 9.7 days (range: 4-31) in the early and 6.8 days 
Postoperative complications
The overall postoperative complication was 16% and 3% in the early and the late periods, respectively, with statistical difference (Table 6 ). Further, surgical and medical complications were significantly more common in the early period than in the late period. Wound infection and pulmonary complication were common in both periods.
Postoperative bile leakage and renal insufficiency were not documented in either period. There was no perioperative death in both periods.
DISCUSSION
The widespread success of laparoscopic cholecystectomy has opened new frontiers and led to the application of laparoscopic techniques, to a wide variety of more complex surgical procedures. However, laparoscopic liver surgery has been slow to develop because of perceived technical difficulties. [7] [8] [9] [10] Since the first laparoscopic liver resection was performed in 1992, 4 laparoscopic liver resection has been widely discussed with debate focusing on the feasibility, safety, oncological efficiency and surgical indications. [11] [12] [13] [14] The first two issues were addressed early in the first part of this decade [15] [16] [17] and oncological efficiency has been recently demonstrated. 18 The gradual trend toward bloodless surgery in tradi- tions. An European multicenter study showed that there was no evidence that the use of a laparoscopic technique increases the risk of local recurrence or port-site metastases. 8, 10 Further, using intraoperative laparoscopic ultrasound helps to demarcate the line of resections and compensates for the loss of tactile sensation.
According to some studies, mortality of laparoscopic surgeries are almost the same when comparing with large
case series of open major liver resection, and thus the oncologic goals like complete resections are maintained. [24] [25] [26] In our study, in the late period, the portion of old age, patient with comorbidity, and malignant tumor were more than in the early period. It is due to the widening of indication of laparoscopic liver resection in addition to the improvements of the surgical techniques and devices.
One of the main concerns during hepatectomy is minimizing blood loss and avoidance of blood transfusion. 27, 28 In our experience, laparoscopic surgery may provide bet- were also shortened in the late period than in the early period. Postoperative complication was less in the late period (3%) than in the early period (16%). Further, postoperative death was not seen in both periods. Therefore, laparoscopic liver resection has many benefits than disadvantages. In addition, with accumulated experience and development of better devices, laparoscopic liver re-section can be performed safely and further indications can be made.
In conclusion, laparoscopic liver surgery can be safely performed but requires a long experience in open liver resection and mastery of laparoscopic surgical skills. It can be performed with excellent results in selected patients, even when major hepatectomy is required. It has benefits including less pain, minimal scar, less hospital and ICU stay. We expect laparoscopic liver resection to develop more in the future, as a promising new surgical method, which significantly improves patients' quality of life.
